In this study, we identified the factors influencing behavioral intention to undergo Papanicolaou testing among Japanese and Korean women in early adulthood. Their behavioral intentions were compared in this cross-sectional descriptive study. In total, 887 women (Japanese = 498, Korean = 389) aged 20-39 years participated in this study. Using a self-report questionnaire, knowledge, attitudes, subjective norm, perceived behavioral control, and behavioral intention were surveyed. There were significant differences between Japanese and Korean women's scores on all main variables. For Japanese women, all the variables moderately correlated with behavioral intention. In comparison, for Korean women, all independent variables, except for knowledge, moderately correlated with behavioral intention. Through a multiple regression analysis, age, undergoing Papanicolaou testing, attitudes, subjective norm, and perceived behavioral control were identified as significant predictors of behavioral intention among Japanese women.
has been increasing continuously, especially among those in their 20s-30s. In Korea, the number of women with cervical cancer under 35 years of age is increasing rapidly. Human papilloma virus (HPV) infection, which has been reported to account for 70% of cervical cancers, has become a common health problem for young women worldwide (McCree & Dempsey, 2005; Montgomery & Smith-Glasgow, 2012) .
Even with a recently-developed vaccine against HPV, many studies have consistently confirmed that regular Papanicolaou (Pap) testing has led to early detection and decrease in the mortality rate of cervical cancer by 70% in the past 40 years (Duffett-Leger, Letoumeau, & Croll, 2008; Liou, Ling, Feng, Guo, & Chen, 2009; Mosavel, 2011) . Women who do not undergo a Pap test at the recommended interval are more frequently diagnosed at an advanced stage because of late detection (Decker et al., 2013; Montgomery & Smith-Glasgow, 2012; Prendergast & Hunter, 2014) .
Japan and Korea are two of the 22 Organization for Economic
Cooperation and Development countries. In 2013, 42.1% of the female population in Japan and 51.7% in Korea needed to be screened (OECD, 2015) .
Although the government has adopted cervical cancer screening as a national health screening item, the screening rate for women aged 20-24 years is only 10.2% in Japan (Japan Ministry of Health, Labour and Welfare, 2010) . Further, only 4.8% of Korean university students underwent a Pap test (Kim, 2014 ; Korea National Health Insurance Service, 2016) . Therefore, it is critical to increase the coverage of screening among young females in both countries.
A better understanding of the factors influencing the behavioral intention to undergo Pap testing is essential to develop effective interventions. As behavioral intention is a strong predictor of the decision to engage in health behaviors, such as a Pap testing, for young women (U.S. Preventive Services Task Force, 2012) , it is important to clarify the correlating factors that can affect the intention to undergo Pap testing. However, women in early adulthood have negative attitudes towards Pap testing, considering it as stressful or embarrassing (Liou et al., 2009; Kim, 2014; Oh, 2006) . Furthermore, low screening coverage is a primary challenge among young adults.
To the best of our knowledge, there is no existing study comparing Japanese and Korean women in this regard. Moreover, a more effective strategy can be created by comparing Japanese and Koreans to other Asian women with similar cultural beliefs. Identifying the factors influencing the behavioral intention to undergo Pap testing is an essential step in the development of programs designed to facilitate in early adults from both countries.
| Conceptual framework
The intention to seek and attitudes toward Pap testing were assessed using the theory of planned behavior (TPB), which is widely used in cervical cancer-prevention research (Duffett-Leger et al., 2008; Kim, 2014) . Icek Ajzen's (1985) TPB used in this study is a behavioral change theory comprising the direct assessment of attitudes, subjective norm, and perceived behavioral control, which are considered to lead human behavior. The knowledge of Pap smear and risk factors for cervical cancer helps young women understand the importance of regular Pap smears (Shea, Klainin-Yobas, & Mackey, 2013) . Therefore, we shaped a model comprising knowledge, attitudes, subjective norm, perceived behavioral control, and behavioral intention.
Knowledge concerns the understanding level of individuals regarding Pap testing, and deals with the amount of correct information they have. Attitude refers to the degree of self-evaluation regarding the implementation of Pap testing. Subjective norm is a normative belief derived from the interaction between the personal belief that significant others support a behavior and the motivation to please them. Perceived behavioral control refers to the perception of ease or difficulty of a particular behavior; therefore, it could facilitate or impede the implementation of Pap testing. Behavioral intention is an indication of readiness to engage in a given behavior (Pap testing), and depends on the belief that women will undergo Pap testing. The core focus of this framework was to lead to successful Pap testing behavior to promote women's health (Figure 1 ).
| Purpose
In this study, we aimed to identify the factors influencing the behavioral intention of young Japanese and Korean women to undergo Pap testing.
| METHODS

| Design
This was a descriptive, cross-sectional study (Figure 2 ).
| Setting and participants
This study was conducted in Japan and Korea. The survey targeting Japanese women, 498 women aged 20-39 years, was in response to an Internet-based survey conducted by a Japanese marketing research company (GMO, Japan). This company offers marketing services, owning approximately 2,280,000 voluntarily-registered panels across Japan. Its demographic data included age, sex, and residential area. Thus, the company was able to select specific sociodemographic groups from the registered population according to the inclusion criteria of the present survey.
The survey targeting Korean women was conducted at five universities, three community centers, and four private offices in the cities of Seoul, Chuncheon, and Kyunggi in South Korea. We (authors and 2 research assistants) explained the purpose of the study to the women The eligibility criteria for sampling were as follows: (i) women aged 20-39 years; (ii) living in Japan or Korea; and (iii) of Japanese or Korean nationality, respectively.
The sample size was calculated using G*Power 3.1 (Faul, Erdfelder, Lang, & Buchner, 2007) . For a multiple regression analysis (medium effect size f 2 = 0.15, power = 95%, α = 0.05, number of predictors = 12), a sample size of 184 was required. A total of 913 women (Japanese = 498, Korean = 415) participated in the survey. Excluding the incomplete questionnaires (n = 26), data from 887 participants were used. Therefore, a total sample of 887 participants was deemed adequate.
| Instruments
| Knowledge
Knowledge of HPV and cervical cancer was measured, after permission was obtained from the authors, using the questionnaire developed by Cermak, Cottrell, and Murnan (2010) . It comprises 10 multiple-choice items consisting of one correct answer and three distractors. We checked if the participants understood each item. Individual scores were based on the number of correct items.
Each item was scored as one (correct) or zero (incorrect or blank response), and possible cumulative scores ranged from zero to 10. Higher scores indicated more knowledge related to Pap testing.
| Attitude
Attitude toward Pap testing was measured by a scale developed by Kim (2014) for unmarried university students. This scale consists of five items and assesses the attitudes toward Pap testing. Items were scored on a four-point Likert scale (1 = not at all, 2 = little, 3 = moderate, 4 = very). Total scores range from six to 24; higher scores indicate positive attitudes. The Cronbach's alpha was 0.86 in the original study (Kim, 2014) , and was 0.892 in this study.
| Subjective norm
Subjective norm of Pap testing was measured by a scale developed by Kim (2014) . This scale consists of five items and assesses values regarding Pap testing. Items of the questionnaire were scored on a four-point Likert scale (1 = not at all, 2 = little, 3 = moderate, 4 = very). The total scores range from three to 12; higher scores indicate that the participants listened attentively to their significant others about Pap testing. The Cronbach's alpha was 0.70 in the original study (Kim, 2014) , and was 0.759 in the present study. 
| Perceived behavioral control
Perceived behavioral control was measured by a scale developed by Kim (2014) that comprised six items rated on a four-point Likert scale
(1 = not at all, 2 = little, 3 = moderate, 4 = very). Total scores range from six to 24; higher scores indicate that there were more barriers to Pap testing. The Cronbach's alpha was 0.68 in the original study (Kim, 2014) , and was 0.741 in the present study.
| Behavioral intention
Behavioral intention toward Pap testing was measured by a scale developed by Kim (2014) . It consisted of four items scored on a fourpoint Likert scale (1 = not at all, 2 = little, 3 = moderate, 4 = very), with possible scores ranging from four to 16. Higher scores indicate a stronger behavioral intention toward Pap testing. The Cronbach's alpha was 0.90 in the original study (Kim, 2014) , and was 0.929 in this study.
| Content validity
The content validity of all instruments was assessed by an expert panel, comprising six members, to identify the suitability of the questionnaires. The ideal number of members on an expert panel for this purpose recommended by Morrison, Ross, Kemp, and Kalman (2010) is approximately 10 individuals. Among the six experts, two were women's health nursing professors, two were public health nurses working at a public healthcare center, and two were physicians specializing in woman's health. In this study, the content validity indexes of all instruments exceeded 80%, which was considered acceptable.
| Data collection
After receiving approval from the university's institutional review board, the study commenced, and data were collected from 25 August to 13 September 2016 using random and convenient sampling.
Japanese participants were recruited in two stages. Potential respondents were randomly and blindly selected, and invited to participate in the first-stage survey via email. The email with the invitation message contained a URL directing them to a protected page of the website using their unique log-in ID and password. Ten thousand females responded to this questionnaire. Among the 560 participants who accessed the website, 498 completed the survey. Subsequently, exclusive website use for the study closed. For Korean women, the data were collected by two research assistants (master candidates who majored in women's health nursing), and the first author oriented the research assistants regarding the study processes prior to data collection.
The Internet research company provided 250 points equivalent to 250 Japanese Yen (US$2.5) to the Japanese participants as an incentive, and a small gift (approximately $US5) was given to the Korean participants who completed the questionnaire as a token of appreciation.
| Ethical considerations
Ethical approval for this study was granted by the Sahmyook University Institutional Review Board (IRB) (Seoul, Korea; no. 2016109HR).
The IRB confirmed that no elements of the study violated human rights, and all content and processes conformed to the conduct of appropriate research ethics requirements, including issues surrounding voluntary participation, anonymity, and confidentiality. The researchers explained the study protocol to all participants before requesting them to fill out the questionnaire.
| Data analysis
Data were analyzed using IBM SPSS Statistics 21.0 (SPSS, Chicago, IL, USA). Means and standard deviations (SD) were computed as descriptive statistics. The t-test, one-way analysis of variance, Pearson's correlation coefficient, and multiple regression analyses were conducted to explore the differences and causal relations between the research variables. The level of significance was set at P < 0.05.
3 | RESULTS
| Descriptive statistics
The descriptive statistics (frequency, percentage, mean, and SD) are presented in Table 1 .
| Differences among the main variables according to participants' general characteristics
Among the Japanese participants, there were significant differences in 
| Mean comparison of the main variables between Japanese and Korean participants
There were significant differences between Japanese and Korean participants' knowledge, attitudes, subjective norm, perceived behavioral control, and intention scores. Specifically, Korean participants had higher mean scores on knowledge (t = 9.316, P < 0.001), attitudes (t = 2.987, P = 0.003), subjective norm (t = 3.390, P = 0.001), and perceived behavioral control (t = 6.493, P < 0.001) compared to the Japanese participants. Only the mean score of behavioral intention was significantly higher in Japanese participants compared to the Korean participants (t = −12.341, P < 0.001) ( Table 2) .
| Correlations between the main variables
The matrix of correlations between the main variables is shown in Table 3 . For the Japanese participants, all variables moderately correlated with behavioral intention (r = 0.132-0.182). For Korean participants, with the exception of knowledge, the other independent variables moderately correlated with behavioral intention (r = 0.137-0.434).
| Influencing factors of behavioral intentions to undergo Pap testing
The results of the regression analysis are summarized in Table 4 . For the Japanese participants, the multiple regression analysis indicated that behavioral intention can be predicted by age (<24 years), Pap testing (yes), attitudes, subjective norm, and perceived behavioral control.
This suggested that Pap testing (yes), subjective norm, and attitudes were the most important variables in the prediction of behavioral intention on Pap testing in early adulthood. Overall, the regression model was significant (adjusted R 2 = 0.325; F = 27.554, P < 0.001). This model explained 32.5% of the variance in behavioral intention.
For the Korean participants, the multiple regression analysis indicated that behavioral intention could be predicted by job status (employed), Pap testing (yes), attitudes, subjective norm, and perceived behavioral control. This suggested that Pap testing (yes) and subjective norm were the most important variables in the prediction of behavioral intention to undergo Pap testing in early adulthood. Overall, the regression model was significant (adjusted R 2 = 0.485; F = 34.026, P < 0.001). All five variables accounted for 48.5% of the variance in behavioral intention.
| DISCUSSION
In this study, we examined the similarities and differences between Japanese and Korean participants regarding their behavioral intention to undergo Pap testing, with reference to their knowledge, attitudes, subjective norm, and perceived behavioral control.
| Comparison of main variables according to general characteristics
Experience Japanese (n = 498) Korean (n = 389) Variables Intention Knowledge Attitudes Subjective norms Intention Knowledge Attitudes Subjective norms r (P-value) r (P-value) r (P-value) r (P-value) r (P-value) r (P-value) r (P-value) r (P-value) age and marital status, the majority (65.3%) were below 24 years, and 72.5% were unmarried. Furthermore, the mean score of behavioral intention in Koreans was lower than that in Japanese; therefore, education to encourage Pap testing in early adulthood should be reinforced.
There was no significant difference in the main variables and in behavioral intention in Japanese particpants. This result was inconsistent with the study by Matsubara, Hayashi, Sobue, Mizunuma, and Suzuki (2013) , which showed that Japanese women with a family history of cervical cancer tended to undergo not only cervical but also breast cancer screenings. Our findings reflect the need for future studies to consider the various characteristics of participants to identify the factors influencing Pap testing behavioral intention.
However, the variable "HPV vaccination" did not show a significant difference in behavioral intention with other main variables for both the Japanese and Korean participants. Based on these results, we can speculate that women who have an HPV vaccine have lower behavioral intention to undergo Pap testing than do those who do not.
Among the Korean participants, the mean scores of the main variables were higher than those of the Japanese participants. However, behavioral intention to undergo Pap testing was lower than that of the Japanese participants, which was similar to that reported by Kim (2014) . In Kim's study, Korean university students showed low awareness of the importance of Pap testing and low confidence in it as a means of preventing cervical cancer. Additionally, they had lower scores on the behavioral intention to undergo Pap testing than the scores previously reported among Western university students (93.8%) (Duffett-Leger et al., 2008 ). This implies that there is a need to provide basic information regarding Pap testing and its importance in cervical cancer prevention in early adulthood.
Furthermore, in this study, there was a difference in the age distribution between the Japanese and Korean women. The majority of the Japanese participants were aged 25-34 years (49.2%), and those under 24 years were most common among the Korean participants (65.3%).
In the subjective norm and behavioral intention, it showed the same tendency that the mean score of older age group showed higher in both of two countries. It is assumed that women under 24 years have been the target of national educational campaigns in Korea (Kim, 2014) . However, because of the embarrassment experienced during the screening process, the behavioral intention seemed to be lower in this age group. Future research is needed with the same age groups.
| Correlations and influencing factors
There were similarities in the factors influencing behavioral intention to undergo Pap testing among the Japanese and Korean participants. Braspenning, Hermens, et al., 2007) . These findings indicate that it is important for women in early adulthood to recognize the necessity of undergoing regular Pap testing.
In this study, subjective norm, perceived behavioral control, and attitudes were identified as the other important factors influencing behavioral intention. Various strategies to foster these factors in early adulthood are needed. Research findings among Canadian university women regarding cervical cancer screening practices revealed that social norm and perceived behavioral control were significantly related to intentions to undergo screening among young women (DuffettLeger et al., 2008) . A study on unmarried university students in Korea identified subjective norm as the most important predictor of intention to undergo Pap testing (Kim, 2014) . Social norm pertains to if people close to the individual consider it important or not (Azjen, 1988) . In particular, we need to focus on efforts to increase awareness of the importance of Pap testing and methods to enhance the accessibility of tests. Subsequently, educational level or the amount of information the participants have might be taken into account to encourage perceived behavioral control for Pap testing. Perceived behavioral control refers to perceptions about personal resources or barriers to taking action (Azjen, 1988) . It was found to be predictive of Pap screening intention among Canadian women who were highly educated (Duffett-Leger et al., 2008) . Additionally, a receptive or easy atmosphere or educational environment about Pap testing is necessary.
In this study, the TPB was applied to cervical cancer-screening practice among women in early adulthood. Excluding the experience of Pap testing, subjective norm was the most important predictor of intention to undergo Pap testing. Other such studies also reported subjective norm as the most important predictor with two other independent variables (perceived behavioral control and attitudes) (Duffett-Leger et al., 2008; Kim, 2014) . Therefore, the usefulness and compatibility of the TPB to understand the behavioral intention to undergo Pap testing was reverified in this study.
Our results are similar to those of a previous study that investigated the sleep hygiene behavior of university students using the TPB. Subjective norm was found to be the strongest predictor of intention in sleep hygiene behaviors (Kor & Mullan, 2011) . Other studies identifying factors influencing nurses' intention to integrate research evidence into their clinical decision-making reported that moral norm was the most important predictor (Cote, Gagnon, Houme, Abdeljelil, & Gagnon, 2012) . Therefore, if nurses predict individuals' desirable behavior and formulate nursing interventions for health promotion, their efforts and care to understand individuals' subjective norm should be considered.
| Nursing implications
The results of this study can be used as important evidence for the prevention of cervical cancer in both countries. Furthermore, educational interventions should be targeted at creating awareness of the importance of routine cervical screening, and providing a supportive environment by considering women's educational level. Given the low Pap testing participation rate among young women, mass media campaigns with advertisements at the national level and educational materials might need to emphasize the benefits of regular Pap testing, and address the potential barriers and concerns regarding the behavioral intention to undergo Pap testing. Additionally, based on this study, extended research on young Asian women should be implemented.
The literature applied the TPB, which underscores the important role of personal intention to promote healthy behavior (Cote et al., 2012; Duffett-Leger et al., 2008; Kim, 2014; Kor & Mullan, 2011) .
Through this study, important correlates of the behavioral intention to undergo Pap testing could be examined, and these results could contribute to building nursing knowledge in the prevention of cervical cancer.
| Limitations
It is important to highlight some limitations. First, as the sample consisted of young women who volunteered to take part in the study, those who participated could have generally been interested in Pap testing. They might have higher knowledge and more positive views about Pap testing than the general female population in early adulthood. Second, in Korea, the convenience sampling method was used instead of random sampling, which was used in Japan. Third, the range of participants' age was the same, but the age distribution was different between the two countries. Future studies could address these issues by using same sampling method and age distribution, including samples that cover different geographic regions and districts across the nation. Future research with similar and different populations is expected to support the findings of this study. 
